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Project „TIBRO“

 = Tactical-strategic Innovative Risk-based Fire Service 
Planning

 ORBIT (1970s study still referenced and used today)
 Funded by the German Federal Ministry of Education and 

Research
 From April 2012 to March 2015
 Objective: scientific foundations for public fire service

planning adaptive for future challenges

Need for fundamental research
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Fire Engineering

 Historical
–Prescriptive building codes

–Accumulated experiences

–Hazard-based

–Deemed-to-satisfy objectives

–Easy to apply

–Generic solutions

–Limited flexibility & progress
Picture: http://www.traveldarkly.com/wp-content/uploads/2014/03/Great-Fire.jpg
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Fire Engineering

 Fire Engineering as science and study
–Deviation from codes allowed

–Alternative proof of safety: Performance-based

–Calculations & CFD

–Qualitative performance requirements

–Quantitative acceptance criteria

–„Risk-based“

–Tailor-made individual solutions

–More complex but innovation-friendly

Pictures: Saupe, Schubert, Krause, University Magdeburg
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Strategic Fire Service Planning

 Prescriptive arrival times (8-15 min): Benchmark for „safety“
 No validated correlation between fire growth and benefits of

arrival times

Pictures: [33]
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Arrival times: Isochrones

 More complex models, Geographical Information Systems
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„Performance-based“ Fire Service

 Risk-based approach
–More fire service where necessary, less in safer areas

–Only in its infancy

 Inputs
–Hypotheses on risk parameters (population, height, occupancy and

construction type of buildings, fire calls, rescues/injuries/deaths etc.)

–Databases of fire service and other agencies (Police, Ambulance, 
Public Housing, Statistics Office, Traffic department etc.)

 Performance Measurement & Management
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Similarities

 Common questions:
–How safe is safe enough?

–How much money must be spent on adequate safety?

 No holistic answers yet
 Uncertainties must be clearly communicated

 Example common link: Structural integrity
–Performance requirement: Enable efficient fire service operations

–Speed of fire service response

–Load-bearing capabilities of structure
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Validation and Verification Issues

 Increasingly complex software packages (CFD, GIS, etc.)
 Still many assumptions because of insufficient knowledge
 A lot of „operational experience“ and „expert judgement“
 Lack of

–empiric data and evidence

–methods for verification of results

–awareness for limitations and validity of results

–manpower and knowledge to check solutions by AHJ

–clarity in communication of results (formulae as smoke screens?)
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Conclusions

 Fire Engineering and Strategic Fire Service Planning face 
similar problems 

 More sophisticated models don’t necessarily bring more 
clarity and accuracy 

 Results should be viewed conservatively and compared to 
best practices and operational experiences 

 More fundamental research is paramount for both areas 



Slide # 12

Methods of Safety Engineering and Incident Research
Methodological Approach, 23 June 2014

Thank you

University of Wuppertal
Chair Methods of Safety Engineering and Incident Research
Prof. Barth
c/o Ing. Adrian Ridder, M.Sc.
ridder@uni-wuppertal.de
Tel. 0202-439-3921
Fax. 0202-439-3922
Gaußstraße 20, 42119 Wuppertal/Germany



Slide # 13

Methods of Safety Engineering and Incident Research
Methodological Approach, 23 June 2014

References
 [1] Ministry of Business, Innovation & Employment, New Zealand Building Code Handbook, Wellington/NZ, 14.2.14.
 [2] G. de Sanctis, Assessing the Level of Safety for Performance Based and Prescriptive Structural Fire Design of 

Steel Structures. 11th International Symposium of Fire Safety Science, 21.2.14, Christchurch, New Zealand, 21.2.14.
 [3] National Research Council of Canada (NRC), International Code Council (ICC), United States of America, 

Department of Building and Housing, New Zealand (DBH) and the Australian Building Codes Board (ABCB), International 
Fire Engineering Guidelines, 2005th ed., Australian Building Codes Board, Canberra, ACT, 2005.

 [4] British Standards, Application of fire safety engineering principles to the desgin of buildings. Code of practice, 
2001.

 [5] Vereinigung zur Förderung des deutschen Brandschutzes e.V., Leitfaden Ingenieurmethoden des 
Brandschutzes. vfdb TB 04-01, Altenberge, 2013.

 [6] British Standards, Application of fire safety engineering principles to the design of buildings - Part 7: Probabilistic 
risk assessment, 2003 13.220.20; 91.120.

 [7] W.J. van Dijk, RemBrand Fase 1. Niet harder rijden, maar voorkomen en slimmer bestrijden - quick research
scan naar een model voor de operationelen maatschappelijke prestaties gericht op brandveiligheid. TNO-rapport 
RA053.02994, TNO, Den Haag, 2013.

 [8] National Fire Protection Association, Standard for the Organization and Deployment of Fire Suppression 
Operations, Emergency Medical Operations, and Special Operations to the Public by Career Fire Departments, 2010 
Edition, NFPA, Quincy/MA (USA), 2010.

 [9] National Fire Protection Association, Standard for the Organization and Deployment of Fire Suppression 
Operations, Emergency Medical Operations, and Special Operations to the Public by Volunteer Fire Departments, 2010 
Edition, NFPA, Quincy/MA (USA), 2010.

 [10] S. Svensson, A shift in focus. Perspectives on Fire Cover. Second International Conference on Fire Servcie
Deployment Analysis, 12 March 2002, Indianapolis, Indiana/USA, 2002.

 [11] C. Reynolds, J. Pedroza, Fire cover modelling for brigades, Home Office - Fire Research and Development 
Group, London, 1998.



Slide # 14

Methods of Safety Engineering and Incident Research
Methodological Approach, 23 June 2014

References
 [12] S. Svensson, Quantifying efficiency in fire fighting operations, in: Interflam 10. Proceedings: 12th International 

Fire Science & Engineering Conference, London, 2010.
 [13] H. Jaldell, Essays on the performance of fire and rescue services. Dissertation, Kompendiet, Göteborg, 2002.
 [14] R. Ahlbrandt, Efficiency in the provision of fire services, Public Choice 16 (1973) 1–15. 

http://link.springer.com/content/pdf/10.1007%2FBF01718802.
 [15] M. Weber, Brandschutzbedarfsplanung im europäischen Vergleich. Facharbeit in der Ausbildung zum höheren 

feuerwehrtechnischen Dienst, Lehmen, 2012.
 [16] J. van der Schaaf, J. Jeulink, Handleiding Brandweerzorg. Systeem voor de beoordeling van de gemeentelijke

brandweerzorg, Ministerie van Binnenlandse Zaken, Directie Brandweer, Den Haag, 1992.
 [17] H.-G. Faasch, Strukturuntersuchung des Einsatzdienstes der Feuerwehr Hamburg, BrandSchutz -

Deutsche Feuerwehrzeitung (1972) 355–358.
 [18] R. Grabski, Erarbeitung einer Risikoanalyse für die Ausrüstung sowie die Anzahl der zu besetzenden Funktionen 

einer Gemeindefeuerwehr. Instituts-Bericht Nr. 437, Institut der Feuerwehr Sachsen-Anhalt, Heyrothsberge, 2007.
 [19] DCLG, Fire Service Emergency Cover Toolkit. Executive Summary. Fire Research Report 01/2008. Fire 

Research Series 01/2008, Department for Communities and Local Government, London, 2008.
 [20] DCLG, Risk Based Performance Measurement in the Fire and Rescue Services. Final Report. Fire Research 

Series 10/2008, Department for Communities and Local Government.
 [21] von der Lieth, David, Neue Methode zur Erhebung und Analyse steuerungsrelevanter Kennzahlen. 

BRENNPUNKT, 25.10.12, Wuppertal, 25.10.12.
 [22] D. Hilgers, Performance Management, Betriebswirtschaftlicher Verlag Dr. Th. Gabler / GWV Fachverlage GmbH 

Wiesbaden, Wiesbaden, 2008.
 [23] C. Starr, Social Benefit versus Technological Risk, Science 165 (1969) 1232–1238.



Slide # 15

Methods of Safety Engineering and Incident Research
Methodological Approach, 23 June 2014

References
 [24] P. Slovic, The perception of risk, Earthscan Publications, London, 2002.
 [25] Australasian Fire Authorities Council AFAC, Fire Brigade Intervention Model. V 2.2, Melbourne, 2004.
 [26] AGBF Bund, Empfehlungen der Arbeitsgemeinschaft der Leiter der Berufsfeuerwehren für Qualitätskriterien für 

die Bedarfsplanung von Feuerwehren in Städten, Arbeitsgemeinschaft der Leiter der Berufsfeuerwehren in der 
Bundesrepublik Deutschland, 1998.

 [27] Deutsches Institut für Normung, Baulicher Brandschutz im Industriebau - Teil 1: Rechnerisch erforderliche 
Feuerwiderstandsdauer, Beuth Verlag, Berlin, 2010 13.220.99.

 [28] N. Taleb, The black swan. The impact of the highly improbable, 2nd ed., Penguin, London, 2010.
 [29] T. Bjerga, R. Flage, On black swans in relation to some common uncertainty classification system, in: Safety, 

Reliability and Risk Management: Beyond the Horizon. ESREL 2013, Taylor & Francis Group Ltd, London, 2013, pp. 
3197–3202.

 [30] J. van Trijp, A. Breur, First overview of the relationship between quantitative dynamic operational resilience and 
the Dutch Fire Services occupational safety and quality management program Cicero, in: Safety, Reliability and Risk 
Management: Beyond the Horizon. ESREL 2013, Taylor & Francis Group Ltd, London, 2013, pp. 1671–1676.

 [31] O. Renn, P.-J. Schweizer, M. Dreyer, A. Klinke, Risiko. Über den gesellschaftlichen Umgang mit Unsicherheit, 
Oekom-Verlag, München, 2007.

 [32] G. Rein, J.L. Torero, W. Jahn, J. Stern-Gottfried, N.L. Ryder, S. Desanghere, M. Lázaro, F. Mowrer, A. Coles, D. 
Joyeux, D. Alvear, J.A. Capote, A. Jowsey, C. Abecassis-Empis, P. Reszka, Round-robin study of a priori modelling 
predictions of the Dalmarnock Fire Test One, Fire Safety Journal 44 (2009) 590–602.

 [33]  Kerber, Stephen (2013): Analysis of Changing Residential Fire Dynamics and Its Implications on Firefighter
Operational Timeframes. Underwriter's Laboratories (UL). Online verfügbar unter 
http://www.ul.com/global/documents/newscience/whitepapers/firesafety/FS_Analysis%20of%20Changing%20Residential
%20Fire%20Dynamics%20and%20Its%20Implications_10-12.pdf, zuletzt geprüft am 26.9.13.


